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(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit sufficiently the 
effect of the control of an error rate by a PRML signal 
even when level fluctuation occurs in a reproduction 
signal of a recording medium. 

SOLUTION: In this equipment a maximum likelihood 
decoding means determines level fluctuation contained 
in a reproduction signal and outputs it as a gain control 
signal to an automatic gain control means, outputting an 
offset control signal to an offset canceling means, 
outputting a boost amount control signal and a cutoff 
frequency control signal to an equalizer means and 
outputting a coefficient setting signal to a digital 
equalizer means. The automatic gain control means 
controls the amplitude of the reproduction signal to be a 
prescribed one and the offset canceling means removes 
an offset component contained in the reproduction 
signal, according to the offset control signal. The 
equalizer means controls the amount of waveform 
equalization of the reproduction signal on the basis of 

the boost amount control signal and the cutoff control signal and the digital equalizer 
controls a filter coefficient on the basis of the coefficient setting signal. 
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10 0 3 9] MEHs.aOf-^' 1* *»a«a»B 

<DA*ldt U MEM2.107--*' I* *iSS3D3ftB*)A 
fre t1-fHJT, f&3®B&B Officii, g = ' 1' tft 

MEM3,3Kte#3't£o 
[0 0 4 0] 4fc, MEM^f-*' 1' *»aiattB 
<OA*dt U MEMs.iOf--^' 1' 5-^aiaKBOA 

fl. e i:i-*i.tf. *aisi*B«>m»«4» g=' 1' tft 

10 I) , MEM4.3i;*§#ii" ; £>o 

[0041] 4fc, mis.2<or-9' l* ^fsatuesB 

<73A*d t U MEMe.iWT'-^* 0- *|&3[!!&B?>A 
3 e t-TtLtf, f&StUB&B Officii, g = ' 0* tft 

•9 , MEM5.3i;*&^i"^>o 
[0 0 4 2] 4fc> IfegiaS&AWX^I a t±, 

0' tft»K i&SEIISsAOA* bl±, MEM3.1O7-* 
1' fcft 0, MEM7. \to?-9' 1' ^rlfeaiHlSSA 
WA^cfci-Ht^ IfeaPS&AWtU^li, f=' 0' t. 

20 ti„ MEM7,2^7'"~ 9 ' 1* tftO, MTOACAJb- 
l±. MEttuOT*-*' 1* t40, MEM 7 .iOx*-f ' 

i' ^^isba^c ti-tttf, ^m@E&Aoai* 

li % f=' 1' t ft ») , MEM7,3i;^W"t"*o 

[Vo 4 3 ] tt±©*#K± 9» ■»« * 1 + 1 

HJg^-f^pathOd +>path2 fcpath5 ^*^^^o * 
Cjir/^^.^ ^'JMEMo.i. MEMi.i, MEM2.1, MEM3.1, MEM 
4.1, MEM5.1, MEMe.i, mty.ilZftWZtlX^tzT- 9 
4^n'^>^'JMEMo.2, MEM1.2. MEM2.2, MEM3.2, ME 
M4.2, MEM5.2. MEMe.2, MEM7.2i;»»L, 
30 Mo. 1 fc MEM2. 1 fc MEM3. 1 1 MEM4. 1 1 MEMs. 1 1 MEM7. 1 K* 
1' MEM1.1t MEMe.i^' 0' «r»tti-&o 
'JMEMi 3 (i&Ofrh 7 i;*tt*?*»*ME 
Mi „ (n(4 4Ji)>±^^>* , >'ft^TOSIgc) 

^t^UMEMi.o (mJ4/^J«*yft) OHftfil^ 
[0 0 4 4] HI <DVi1&m&®-?®.WLtzX ^tC/N"X> 

•=& 'j MEM3 mi;' 1* *MMA*ft-cv»«**v»»i, 
40 ^>;MEM4.n,i;' l' *mm^itr^fn£, sMUioii 

i3{im^*tL-c o' *rm*+fto -n»;i»)« 

tM y^JUlHSbt^S^ SMU 1 3t±*#^ 
OSiS, t li«P*J tLTpi.t=MEM 

i . ( m (±/^^*';ft) '**fci-±}fcLPF 1 u; 

[oo4 5] %&*&m<onmw<7>sM\j 1 or-i±. 
50 wmffiA tmmw&B i; i o> t tn#s>J t + io« 



(8) 



ttfflW- 9-330564 



10 



20 



13 

•) Efc < mWLt Ltzff, mM t 39>t>B#£iJ t + r ( r li 1 
IMHRtt*©? *>B*SlJ t + 1 3>><bB#§lJ t + r Tl±££5$ 

[0 0 4 6] 0 4 tci>v>TREG 1 2liBMU8iAC 

s 9 1 s m u i o nt&mm tuft tut. -^y ->* * t> \z 
ttmmmt Lx'&mo&mmmm^&z^ m&mi 

[0 0 4 7] H) 8 li^HJfetajOL P F 1 1 (070 •> ^ m 
X$>2> 0 LPF1 1 Uli*J»»fti:3fe#ttf*0 2oc3i|| 

Vis a > ^ — 

f*-C**o LPFl llif«Ix7,t, x 6 .t. x 
S.t, X4.t, X3.t, X2.t, xi, t, xo. t£*§ffii~-5> 7t 

l 

level, , t = X y t • 

N 

[0 0 5 2] A/DS£|fc#gE4-rl:^kKfflv»€>fL*^ 

(&1) •e^^n^W W^^lD^i: leve 

i: 1 ), level5.t(iH^.'(f-§-07t* ) ±^i)f^<7)lSipI-(ia «> 

S^#i4ta = d, b = cti40t % level2.t = 
levels. t#mtz2tl& 0 % Z. TtfcfflKg* * mi 2) 

[0 0 5 3] 

[§&1 2] * 
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* [0 0 4 8] 
[&1 0] 

1 



N-l 

+ X 

N 



x, 



N 

i (2 0 ri> £> 7 

[0 0 4 9] «DK8W)^lCj3V>r, fl.ffl*fc-S-xfe;ft.fc8 
o<0 P R 3Hkm2> 09«9XS46«BKB^fS x 7 . init, 

X6. init, X 5. init, X 4, init, X 3, init, X 2, init, 

xi. init, xo. init£BMU 8 IcttS* LTV&t^ ^1it 
WflstNi (KiO) ©«**frv», H«r L^W- 

X6. t, X5,t, X4.t, X3. t, X2.t, Xl.t, X0. tt 

LTBMU1 1 KfflJti. i*L«i**a*»***e>|E 
R*fk*HS*SefkS*-Cv*4 £ t 

[0 0 5 0] d?K, 5 >ym^ttitii&m7 <DMft 
Kov»TK9I1-* 0 *4 5 >^ffifftffifg7 I4SMU 
1 0d»feaas*i.fc£#»<jv«.*pi.ti:BMU8 i: A 
CS9tSMUl OT-^^oZ-MSSBfr^jiiS^-tir^S* 
M-f-ffiifStty tiXfjk U mil) izltztf-oxm 
ft ir ft 7 o ft*§* li P ->* * * 1 eve 1 i . t lz feM -f h 

[0 0 5 1 ] 

Iftl 1 1 



N-l 



N 



X level, . t _, 



phase jrror t =level 2 . t -levels . 



t 



[0 0 5 4] L/c* J -3T<iffigg^fi:phase_errort^IE(7> 
v^fif i •? jlAt?i5 1), ftcott^^-fi: %\z 

SJ: •) Sii-cv»*i t ^4* 0 SMC (113) T-£3: 
* V C O ftiJ^H-^VCOCTLt £ 4 t * -5 o 

[0 0 5 5] 

[«1 3] 



t-i 



VCOCTLt — aXphase_error, + )9x2 phase_error t 

i =0 

[0 0 5 6] ::t i «i*))affiffifl!«*»*«iic*-3^ft so oa/dse»¥So-9->^v ?<bu^ 



(9) 



1$F*!¥9- 3 3 0 5 6 4 



x 



10 



15 

[0 0 5 7] 

fl = f..„... - GAIN X VCOCTL. 

[0 0 5 8] i'fCGAINIiJBiiltttWiS^R^W. f * 

f , — f... — GAIN 

[0 0 6 0] **:«,. filifl>-7 ? 4 
t) GAIN(±VCOWli1iS5|5t:-*)S 0 iHfe*7?-fvv 

fcB;£)i~4 0 _ 
[0 0 6 1] ogK, *7-fe? h*tVt^81Cl 

MU 1 o*^m**^^^^* J/,? ^ pi ' tfcBMU8 ~ 

oifsot_error, — levels . < 

[0 0 6 3] Lfci«-9t*7*7h f£S4of f set_error 
t #3EOlt^ti S Cli»4fl*#A/D«»fS4 



16 

O 

[0 0 5 9] 
U&1 5] 

CVCOCTL* - (a+b-c-d) 5 

^tACS9tSMUlO 

yt*X*tU (in) iiLfctfo 

xmn*ft 0 o * level i.tU»*«li- 

So A/D*ft#84t?lWbKfflV>fe*l6^'f5'/^ 

1) $ ii. 4 4 level2.t«i 

levels tliS&fc*©^^^*^ 0 *' 1 * 8 + bff) 
#x.4i:a = dx b = c t ft 4<0t\ level2.t= level 

6) ■C^^-f"4o 

20 [0 0 6 2] 

[&16] 
levels . « — Cn+b+c+d) 

★ t ft«0^?l6)U-rnTV>4r t^LTV4o ZhK (& 
2 7) t ^4t7-fe^ W#II-«-8H)FFSET_CILt & t 

[0 0 6 4] 
[»17] 



t- i 



OFFSETjCTLt = a Xoff set_error t + 0 X 2 offset.errort 

I "0 



[0 0 6 5] ii-C i 
<7> A / D ge^l^S 4 <O^V7*'J >X0»"C*>4 O 
•> hlM»«4ioFFSET_CTLtttD/ASE»iattt J: 0 7 i~ 
nyffCW*^ * (blcltifl^-offset_gain/iltli 
^I$n4c SfcK*?*? b 1 

offset_£ainliO±ii|>S^-C*4o mfp£7? 4 v v 3 

p llt 3&< 1' T-fetxii 



•^ri 4o 

[0 0 6 6] AGC#«2<0»tlFCOV»r* 

i-4o AGC#S2liSMU 1 0^(bai;tlS*t*:&£ 
l)^pi,tiBMU8iACS9iSMU 1 

o /*jaa«f h a® s * s^-it-^istei* y t a* t 

U~ (*18) lcL^5i*o-CiSt#«r«9. 

leveli,tUte#3-*"4<, 
[0 0 6 7] 
[tStl 8] 



N — 1 



leve^ >t = 



xy, + 



x level j .t-i 
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[0 0 6 8] A/D»fS4tl^ti:ffl^^*^ 
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lo.t»i««ttOO*«:J: »K level?. tl*S&**«>«« 
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Ifia + b + c + d CDli£ t -5>„ *£TA G Cf£3lffi:AGC_ 
error tS- (»19) T-5t^-f& 0 

[0 0 6 9] 

[S19] 

AGC_error, — level, . « -t-level 0 . . — AGC_init 

[0 0 7 0] Z ZX-AGC_imtMmi9>fcZtltzffifc<Dm 
&.m-%mmia.X-$>Z>o U;#ctA G C SS^fl:AGCt_err * 
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0 ) Tfc t h A G C «IM«-^AGC_CTLt £ *> £ * h o 
[0 0 7 1 ] 
I3&2 0] 



t - 1 



AGC_CTL t = aXAGC_error t + j9XE AGC.error, 



1 -0 



[0072] zzx- i imm&ftffi m f m%)iz % ■=> tz-& 

*O^M^-AGC_CTLtliD/A^@SSlcJ: *) T^nr-ff-f- 
KgJ&3*t % $ t,Ui#*g^-AGC_gain,«ltif»gSft&o 

^'^w-f ^yyfvm'mi.ifl (S21) & *> 

[0 0 7 3] 
[S2 1] 

VGA, = VCAinit - AGC jain X AGC_CTL t 

[0 0 7 4 ] (»2 1) ■C3e4-6*iJff^itHI«SfLfcll 
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iKJK^t^e 3 «i s m u i o^?>tBi;$ti/j^ 

^^U Piit tBMU8i:ACS9i:SMUl 0T 
i: U (£fc2 2) - ($5:2 9) i:L/:^tilI^ff 

9 o t-li U#£iJ t B#glJ t + 1 T-<££ & ££ fj 

(Si) X&tUZ^ (&2 2) OftJMMt* 
U y'X * leveli.t^T^t&^-r^o 
[0 0 7 6] 
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N N 
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xy 
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* * [&2 4] 

N-1 

+ _ X level 6 . t - 1 . 3T 
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1 N-1 
leveU. tl „- xy t + X levels . t - * . st 



N N 

[0 0 8 7] Wt-lk"Wt««t + l^*6 * [0 0 8 8] 
^1^^: £ W v * 9 1 evel 1. 1. 4T^te#Tt"_&o 
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pi .t-i 
Pi.t 

P 1 ,t4 1 
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[0090] mit-i tnn t tnn t + 1 

t)/^^^^ (ft 6) T*nif, («C2 7) <Oi« 
Uv** level 4. t.^tetfi 
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[0 0 9 2] * * [?&2 7] 

1 N-l 

level 4lt>4T = Xy, + X level 4 . t - 1 . 4T 

N N 

10 0 9 3] B#£!l t - 1 <>: B$£« t t t%M t + 1 -C<0£.£ * [0 0 9 4] 

n>0<>*Xtf*tL-?tx (*7) Tifefltf, (S2 8) <D\M [^7] 
©*S*«rUv^^level6.t.4T^*fti-'&o * 
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[0095] * * [&2 8] 

1 N-l 

levels t.4T= xy t + x level 6 . t . x . 4T 

N N 

[0 0 9 6] Nf&J t - 1 k.WM t iB#S!l t + 1 20-a-[oo9 7] 

i^x^n-r^ («8) rash-if, (&29) cofUr [*8] 
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[0098] ♦ ♦ [»2 9] 

1 N-l 

level*. t . 4T = - — Xy t H X level 6 . t _ 1>4T 

N N 

C C T'N ** IE<&S&k i « 0 ^ 5, 7 £ 

[0 0 9 9] A/D«ft^a4-C*HfcKfflv>t,;h.4* . 6 .t.4T, levela, t.4T, i*B&a?eSMtt a + b + c 

(Ski) -CfEStLa-f w^-XEtffi: leve 0) T5e*-f4o 

ll.t,3T, level4.t.3T, leveli.t.4T, level4,t.4T, H [0 10 0] 

4H1 a COM £ <h 9 , level6.t.3T, level3.t,3T, level [$43 0] 

EQ_error t = (level e . t . 3T + level 3 . t . 3 T-level, . t . 3T -level 4 . t . 3T ) 

- (level 6 . t >4T + level 3 . t , 4T -level, . t >4T -level 4 . t . 4T ) 

[0101] &?P8KfciSMSEQ_errortri t ft<7>te«-jFl- [0 1 02] 

t&iZlt, -\-frl,Zffifc0)/*- i'M)\'\s7s7&>7,*$ikft&. [S43 1] 

-*hg) MLtv»5it^u jEo«ta?i-t KLCTLt = a XEQ_error t + & x I EQ_em>r, 

<JKk*ft.TiJ<bi\ **rojfejg^b* ua»r-* h [0103] ;;tm tt»JWtt«**#*$&i;fcofcffe 
4) ^iifijr-^^it^^trv^o $t>K (ft3i) OA/D^fgot^yj >^@»r*«o «»*<k 

•C-^i-&^#ftftlJf»to-f-EQ_CTLtSr 1 b t»^o 50 $IJ^I«-f-EQ_CTLtl± D/ A tiiSSCJ: Drtn/fi^ 
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r*»*ft. W3 2) ttizmmit®* 0 *?-* 

10 10 41 

EQ, _ EOlnlt - E<i_galn X EQ_CTU 

[0 10 5] a, fiOM,— TV 4*9 *>*W 
_gain«±JiWe* * . £ it «>fc* 7My->3-/* 

7 ^ _ k v < 7 * * - * *ft * * * - 1 *>* -e 

[0°10 6] o*tc, 7^/^M3 5-ff#S5«ll 
o n -CRB-* * - f-fv^^9>f -tf^S 5 (4 S 
MU 1 0*(bffi^?nfc4^^^Pi.ttBMU 8 

tACS9tSMUl ot**^*WHB***: 

yt* A* *U 3 fcH* 

IC (»2 2) , (Jfc2 3) , (ft 2 4) , (^2 5) , 
(»2 6) , (»2 7) > (1*2 8) , (»2 9) KL 

X * Jt *« ? o -fl^^^ ;v 7 
T3 * 7^j#*F I R 7 -f ;v?£#x.£ 
V ? leveli,t.3T> level4.t.3T\ leve 
l 6 t3T, level3.t.3T, level i.t.4T, leveU.t.4T, le 
vel6.,,4T, level3.t.4TKte*ft*ft*ffi^F I RV4 

)\,?<n%miRt ff >i&* 1 fe&'1'2'° (Sk3 0) £ (Ix 3 
2) f5EnFIR7^v^:i^^ ; ^' Jv ^ 

[0 10 7] a, /? (4;l— 7*7 -MV? £> >K FI 

R_5ain»i^S^ * * o i ft <b «>« * T * -f v '> ■ > * 

10 10 8] . , j* 

* ^ 5 > * *U UB4f* * i^fcf - 9 C«» 
t*A/DWSi> A/DSE»¥S*^m*$ftfc 

nxoft&gL t , * * ft^^^w* 

/ d s&^is: * w * -r * i * 

£KW»U W£€^K1§rSft*l'^i£»^^ 1S 
[0 10 9] *»iCf-f>'^««Sife» 
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* * v-fe ;i^J£*> J * 7 -t y h WflUM-K J: ^ tB^It 

[0 110] *9tm<D74 v?*mwM&tf- 

tit-nttm^* 9 4 5 >ym^m&^&* c >< 7 >9 4 $ > 

yB*W?7') >9-l> *Hfcr- a/ 

20 ^fc*-y h*7JS««*J»«**W* u ^ 3 ^ ff 
g^y- ^ b « W«pfit-& i: A •> h * v «r ^ k 

ti n±m^*9 4 5 >irm^iam^*^^9 4 z > 
yfe^x-wfv >9-l, mz-itr- 9 

D^fgt, tti\>r-9i\l3*LXm%.<0'*-*<' 
30 "If#«fc, f >f 3 ? f f goUiilt*^! 
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[H!l] ft/jNffiHR^ESt* 1 3 oBHWFt tPR ( 1 . 
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{m 2 i jg/hsitResett** 3 «E«f»i p r ( i . 
3, 3, i) mtfi*.*®-^***^^ v 7,< 
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[B14] *&W<OT4 y^^flMW»*«l««>****^ 

[E15] *»JI«*lMlfc*»t*BMU8©7ny*E 
[E! 6] *»IH«)jt*«K*»t4ACS9»^ny^ 

[SI7] ^%^<o*ife0!lwsMU i oom -y 

[B8] ^H^cO^iSfilFiJOLPF 1 1 »ro -y^E 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



